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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-4 CmocobeH OCymeCTBIATh KOHTPOJIb C MCIHOJB30BAHHEM METOAOB HW3MEPCHHsT M OICHKU
(duzuveckoro pa3BuTHs, (PyHKIIMOHAIBHON MOATOTOBIEHHOCTH, TICUXHUUECKOTO COCTOSHUS 3aHUMAIOITUXCS,
C YYETOM HO30JI0THYECKHX (DOpM 3a00JIeBaHNI 3aHUMAIOIIIUXCS

OIIK-11 Cnocoben mpoBoauTh paboTy 10 MpeIOoTBPALICHUIO TPUMEHEHHSI JOTTMHTA B a/JallTUBHOM CIIOPTE

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaromuecs B paMKax
OCBOEHHUS JUCIUILTUHBL:

HAay4HO-UCCIIEI0BAaTEIbCKUI

OpraHU3aI[MOHHO-YIIPABIEHYECKUI

ME€JarornyeCKuii
peaduIUTAIIMOHHBIN (BOCCTAHOBUTEIIBHBIN )

1.3 JlucuurniauHa OpHEHTHPOBAaHA Ha MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIHhHOCTH B
chepax: 01 OOpazoBanme u Hayka (B cdepe MOMIKOIBLHOTO, HaYaJIBbHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpenHero oOmero oOpa3oBaHus, MPO(ECCHOHAIBHOTO O00y4eHHs, MpodeccHoHaIBbHOTO 00pa30BaHUsA,
JOTIOJTHUTENBHOTO OOpa3oBaHus; B cdepe HaydHbIX uHcciaenaoBanmii), 02 3mpaBooxpaneHue (B cdepe
peabunuTanuu B opraHu3anusax 3apaBooxpaHeHusi), 03 ConumansHoe oOcmyxuBanue (B cdepe
peadbuIuTa B OpraHU3alUsaX U YUPEXKISHUAX COLUAIbHOrO 00cayKuBaHus HacesneHus), 05 dusndeckas
KyJIbTypa u cropT (B cepe dhu3ndeckoro BOCIUTAHUS, B chepe aJanTUBHOTO (PU3NUECKOTO BOCTIMTAHUS, B
cepe (uznueckoil KyIbTypbl M MAacCOBOTO CIIOPTa, aJaNTUBHOTO CIOPTa, CHOPTHUBHOW MOATOTOBKH, B
cdepe ynpaBieHUs A€ATEeIbHOCTBIO U pa3BUTHEM (U3KYIBTYPHO-CIIOPTUBHON OpraHU3aIIH )

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMXCsl TOJIKHBI ObITH COPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC U HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (py HaTU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUS

OIIK-4 Criocoben
OCYIIECTBISATH KOHTPOJIb C
WCTIOJIb30BAHUEM METOJIOB
W3MEpPEHUSI U OLICHKU
(hM3UIECKOTO Pa3BUTHS,
(hyHKIIMOHATHHOM
MOJTOTOBJIIEHHOCTH,
MICUXUYECKOTO COCTOSIHUS
3aHUMAIOIIUXCSI, C YIETOM
HO30JIOTHIECKUX (hOopM
3a00eBaHMiA
3aHUMAIOIIIXCS

Onpenenser NPOTEeKaHHE BOCCTAHOBUTEIbHBIX MPOIIECCOB
C IIOMOIIBI0 METOJIOB 3KCIPECC-IUArHOCTUKU, YCTPAHICT
MeTa0oIUTEl OOMEHA YIVICBONOB, JIMITHIOB, OCIKOB,
00pas3yoIuxcs npu MBIIIEYHOMN JEATETbHOCTH
Pa3IMYHOTO XapakTepa

OIIK-11 Crocoben
MIPOBOIUTE paboOTy 1O
MPEOTBPAIICHHIO
MPUMEHEHUS JIOTIMHTA B
aJIaNTHBHOM CIIOPTE

Pa3pabareiBaeT MHCTPYKIIMM W pEKOMEHAAMHA  TIO
AQHTHIOTIMHTOBBIM IPOTPaMMaM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:




OIIK-4 CrocobeH ocymIiecTBIsATh KOHTPOJIb C MCIOJb30BAaHUEM METOAOB U3MEPCHHS H
OLIEHKH (DU3HYECKOro pPa3BUTHUS, (DYHKIHMOHAIBLHOM MOATOTOBIEHHOCTH, MCUXUYECKOTO
COCTOSIHUSI ~ 3aHHMMAIOIUXCSA, C Y4YeToM Ho3ojorumueckux ¢opm 3aboseBaHui
3aHUMAIOLIUXCS

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIpENETIAIONINX 3aounas
p (cemectp)
MEXIUCIUIUIMHAPHBIE R
CBSI3H 3
1 |Anatomus u + |+ |+

(1)I/IBI/IOJ'IOFI/I}I YCIO0BCKa

2 |Buomexannueckue +
OCHOBBI JBVM)KEHUU B
HOpPME Y TIaTOJIOTHH

3 [Maremaruueckas +
CTaTUCTHKA

4|Teopus u METONMKA + | +
(husnueckoit
KYJIBTYPbI

OIIK-11 Crocoben mpoBOAUTH pabOTy IO MPEIOTBPAIICHUIO NMPUMEHEHHUS JIOIMWHTA B
a/IalITUBHOM CITOpTE

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEIEISIOMNX us
MEXIUCIUIUIMHAPHBIE | 3a04Ha
CBSI3U oq
(cemect
p)
214
1 |AnanTuBHBINA CIOPT +
2 |[Tpodunaxruka +
NPUMEHEHUS! TOTIMHTa

2. Mecto nucuunimnabl B cTpykrype OIl 6akanaBpuara:

JNucrunmHa «XWMHSD» OTHOCUTCA K o0s3aTrenpHOM yacth ydeOHoro twrana OIl mo HampaBieHHIO
noarotoBku 49.03.02 - ®dusuyeckas KyiabTypa Il JUIl C OTKJIOHEHUSMH B COCTOSHHH 3JI0POBBS
(amanrruBHas pU3MYECKas KyJIbTypa).

JucnunnuHa « Xumus» u3ydaercs B 1 cemectpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIHMHEL: 3 3.€.
3aoyHas: 3 3.e.

3aouHasn

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108
KonTaktHas pabora 10
Jlexuu (Jlexiun) 4
Jlaboparopnsie (J1ab. pab.) 6
CamocrostenbHas pabota (CP) 94

3auer 4




3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | @opMbI TEKyIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
31313
1 cemectp
1 OcHOBHBIE Otuet no
XUMUYECKHE nabopaTopHOit
MOHATHUSA U 2 2 |10 pabore;
CTEXHOMETPUUECKUE TectupoBanue
3aKOHBI
2 Crpoenue atoma - - 112 TecTtupoBanue
3 Ilepuonnueckuin TectupoBanue
3aKOH U
MepuoAnYECcKas - - 10
cuctema JI.1.
Menneneesa.
4 XuMunueckas CBsi3b - - |10 TecTtupoBanue
5 DHepreTuka TecTtupoBaHue
XUMHYECKHUX - - |10
peaxkuuii
6 CKOpOCTh peakiuu. Otuet no
XuUMHU4ECKOe nabopaTopHOi
paBHOBECHE. i 1 |10 pabore;
Tectuposanue;
KontponpHas
pabora
7 PactBopsl. Teopus Otuer o
DIICKTPOIUTHYCCKOH | 1 |10 nabopaTopHOit
IUCCOLINAIIAN pabore;
TectupoBanue
8 OKHCIUTENBHO-BOCC Otyet no
TaHOBUTEJIbHbBIE i 1 |10 nabopaToHOt
TIPOIIECCHI pabore;
TecTtupoBanue
9 Knaccudukanus Ortuer 1o
BEIIIECTB nabopaTopHOi
) L |12 pabore;
TecTtupoBanue;
KonTtponbHas
pabora

Tema 1. OcHOBHbIE XUMHUYeCKHE MOHATHS U cTexuomerpuueckue 3akonbl (OIIK-4)
Jlekuus.

OcHOBHBIE TIOHATUS XUMUU. ATOM. Monekyna. XuMAYeCKU 37eMeHT. M30TONMHbBIA COCTaB XMMHYECKHUX
aneMeHToB. [IpocToe u crokHOE BemecTBO. XMMUYECKUN YKBUBAJICHT.

OcHOBHbIE THUIBI CTPYKTYp HEOPraHMYECKUX COeAMHEHUH. (OCHOBHBIE CTEXMOMETPUYECKHUE 3aKOHBI.
Hecrexnomerpuueckue coeuHeHUS

JlaGopaTopHbie padoThbI.



[Tpuemsl 1 MeTOBI PaOOTHI B XUMUUECKON J1a00paTopuu
OmnebiT 1. Onpegenenue KOIMYEeCTBa KPUCTAITM3AIMOHHON BOJbI B KpUCTAJIIOTHpATE.
OmnpiT 2. Onpenenenre MacCoBOM 10 XJIOpUa HATPUS B €TO0 CMECH C TIECKOM.
OnpIT 3. O4ucTKa paCTBOPUMBIX COJIEH METOAOM MEPEKPUCTAIIIUIALIUH.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IToaroroBka K TEKyIeMy KOHTPOIIO, TPOpad0TaTh TEOPETUUSCKUI MaTeprall: KOHCTIEKTHI JICKITUH,
pPEKOMEHAYEMYIO JINTEPATYPY.
2. [lonroToBka mpe3eHTaluy OT JIMIA BbIIAIOLIUXCS YUEHBIX-XUMHUKOB O COAEPXKaHUS UX IKCIIEPUMEHTOB U
BOKHEHIIIUX OTKPBITHIA;

Tema 2. Ctpoenne atoma (OIIK-4)

Jlexknus.
CocraB smpa aroma. M3otombsl u m300apel. PagmoakTuBHBIE dIIEMEHTHI M HX pacmajl. VcKkyccTBeHHas
paanoakTUBHOCTD. [loHsATHE O SAAEPHBIX peakUusaX. DHEPrusi aTOMHOTO Spa U €€ ucnoiab3oBanue. [lonstue
0 paIualMOHHO-XUMUYECKUX peakiusx. OcoOEHHOCTH XMMHH PaJAOAKTHUBHBIX JJIEMEHTOB. Peakmmu c
y4acTHEM MEUEHBIX aTOMOB.
Hcropust pa3BuTus MpEACTABICHUM O CTpoeHUH aroma. Teopus bopa.
BosHoBas Teopus ctpoenus aroma. J[BolicTBeHHAs MpUpoaa dIeKTpoHa. [[puHIMI HeonpeaeIeHHOCTH.
[Tonsatue 006 >MeKTPOHHOM oOJiake. DJIEKTPOHHAS IUIOTHOCTh. PamuanbHOe pacmpeneneHue >JIeKTPOHHOM
IUIOTHOCTH OKOJIO $i[pa aToMa BOJOPO/Aa B OCHOBHOM M BO30Y)KJICHHOM cOCTOsSHHsX. [loHsATHE O pamumyce
aroma. KBaHTOBbIC YHWClIa KaK XapaKTEPUCTHUKU COCTOSHHS DJEKTPOHA B aTome. s-, p-, d-, f-3IeKTpoHbL.
[ToHATHS: SHEPreTUYECKUI ypOBEHb, MOIYyPOBEHb, IEKTPOHHBIA CIIOW, JIEKTPOHHAs 000JI0YKa, aTOMHAas
opoutans (AO). Ilpunmun Ilaynm u eMKOCTh 3NEKTpoHHBIX oOomouek. IIpaBuno XyHma U mopsaok
3aIl0JTHEHUS aTOMHBIX opOuTaneil. CTpoeHue IEeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB.
[Tonsitue 06 3pdpexTrBHOM 3apse sapa aroMa. DKpaHUPOBAHKE 3apsia JICKTPOHAMMU.

JlaboparopHbie padoThbI.
HE IIPETyCMOTpPEHA

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. Yto takoe atom? M3 yero on cocrout? YUto Takoe maccoBoe ynuciao? YTo Takoe paguoakTUBHOCTh U
nepuon nonypacnana? [Ipuenure npumep peakiuu paJuoakTUBHOIO paciajaa.
2. YUTo Takoe KBAHTOBBIE YKCJIA, KAKUE 3HAYECHUS] OHU IPUHUMAIOT U KaKHW€ CBOMCTBA ONPEEISAIOT?
3. JlaiiTe ompenenieHUE MOHATUIO «OpOUTaIby. KakiuMu KBAHTOBBIMH YHCIIAMU TTOTTHOCTHIO OMPENESeTCs
opOuUTaNb U 3JEKTPOHBI HA HEW?
4. Kak u3MeHsIeTCsl OTHOCUTEINIbHAS HEPrusi opOuTaiei, B 4eM cMbici mpasuia KieukoBckoro?
5. Uro onpenensiercst mpuHiunom [Taynu u npaswiamu Xynaa? [IpuBeaute smeKTpOHHYIO KOHPUTYpAITUIO
S, Cr, Ge, Br, Rb, Ti3+, Fe3+, P3+, HaunHas OT npeecTBYOMIEro 01aropoIHoro rasa.

Tema 3. Ilepuonnyeckuii 3axon u nepuoaudeckasi cucrema /.. Menneneena. (OIIK-4)

Jlexknus.
[lepuonnueckuii 3akoH. Ilepuonmueckas cucrema. OcoOEHHOCTH 3alONHEHHS AJIEKTPOHAMHM ATOMHBIX
opburtaneii u GopMHUpOBaHHE MEPHUOAOB. S-, pP-, d-, f-3MEMEHTBI U UX PACIONIOKEHUE B MEPUOAMYECKOM
cucreme. ['pynmsl. Ilepuoabl. [aBHble W MoOOYHBIE MOATPYMIBL. [paHUIBI NEPUOAMYECKON CHCTEMBI.
Paznuunbie hopMbl TAOTUI] TEPHOIUIECKON CUCTEMBI.
[lepuonuyHocTh CBOMCTB aToMOB. Pannycel aromMoB 1 MoHOB. MoHM3amonHble noTeHuansl.. CpoacTBo K
anekTpoHy. IloHsTHE 00 3JIEKTPOOTPUIIATENIBHOCTH 3JIEMEHTOB. llepuogMyHOCTh XMMHUYECKUX CBOMCTB
3JIEMEHTOB, ITPOCTHIX BELIECTB U XUMUYECKUX COETUHEHUH.

JlaGopaTopHbie padoThbI.
HE IIPEyCMOTPEHA

3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. Yem onpenensieTcs NEpUOJUYHOCTD CBOWCTB 31eMeHToB? IlpuBeanTte coBpeMeHHYI0 (hOpMYIHPOBKY
IIepuonuyeckoro 3akoHa.



2. YKaXuTe MecTa pacrlojIoKeHUs METaNIOB M HEMETAaJUIOB, s-, p-, d-, u f-anemenToB B [lepuoandaeckoit
CHCTEME.

3. O0cynuTe cienyonme OCHOBHbBIE CBOMCTBA XUMHUECKUX JIEMEHTOB: aTOMHBIN PajIycC, EPBHIi
MOTEHIMAI MOHU3AIUH, CPOJICTBO K 3JIEKTPOHY, JIEKTPOOTPULIATENHHOCTh. KakOBbI OCHOBHBIE TEHACHIIUU
M3MEHEHUS ATUX BEJIMYUH B IpyNnax u nepuojaax?

4. CBsi3b MEXKIYy XUMUYECKUMH CBOMCTBAMU DJIEMEHTOB U UX MOJIOKEHHUEM B IEPUOMYECKON CUCTEME.

5. CBsI3b MEX/y DJIEKTPOHHBIM CTPOEHHUEM aTOMOB U UX TOJIOKEHUEM B IMEPUOIUYECKON CUCTEME.

Tema 4. Xumuueckas cBs3b (OIIK-4)

Jlexknus.
OcHOBHBIE OCOOCHHOCTH XMMHYECKOTO B3aMMOICHCTBUS M MEXaHM3M OOpA30BaHUS XUMHYECKOH CBS3H.
HacepimaemMocTs M HanpaBlIE€HHOCTh XMMMUYECKOM CBsi3U. KBaHTOBOMEXaHMUYECKas TPAKTOBKA MEXaHU3Ma
00pa3oBaHM CBSA3U B MOJIEKYJIE BOIOPOJA.
OCHOBHBIE THIBI XMMHUYECKOM CBSI3M: KOBAJICHTHAs, MOHHAasg, MeTajudeckas. OCHOBHBIE IOJIOKECHHS
teopun BaneHTHBIX cBsizedl (BC). OcobenHocTn 00pa3oBaHUS CBs3€H IO JOHOPHO-AKIENITOPHOMY
MeXaHU3My. MHOTOLIEHTPOBAasI CBA3b.
BaneHTHOCTh XMMHMUYECKMX 3JeMEHTOB. KOOpAMHAIIMOHHOE YHCIIO XMMHUYECKH CBSI3aHHOIO aroma Kak
XapaKTEpPUCTHKA, JAONOJHAIOLIAs BaJIEHTHOCTb. OAMHOYHBIE M KpaTHbIE CBS3U. O- U O-CBA3M -
Pa3HOBUAHOCTU KOBAJIEHTHBIX U MOJISIPHBIX CBsI3ei. KonuecTBEHHbIE XapaKTEPUCTUKY XMMHUUECKUX CBA3EH
(MopsAnOK, PHEPrus, JUIMHA, BAJCHTHBIM YTOJ, CTENEHb MOHHOCTH). D(PQEKTHBHBIC 3apsabl XUMHUECKU
CBSI3aHHBIX aTOMOB U CTENEHb MOHHOCTU CBS3H. J{MMOJBHBIN MOMEHT cBsizu. KoHuenmust ruGpuausanuu
aTOMHBIX OpOWTaneii M MNPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJd M HMOHOB. BimsiHHE OTTalKUBaHUS
ANIEKTPOHHBIX Map Ha MPOCTPAHCTBEHHYIO KOH(PUTYPAIIIO MOJICKYI.
Cunsl  Ban-gep-Baanbca. OpueHTallMOHHOE, WHAYKIMOHHOE W JUCIEPCUOHHOE B3aUMOJEHCTBUS.
BonoponHas cBs3b.
Kpucrannuyeckoe coctosHue BemiecTBa. PakTopbl, ONPEENAIOIINE TEMIEPATypy IJIaBJICHUS HOHHBIX,
aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAJJIOB.
3aBUCUMOCTh  (PU3MUYECKHUX CBOMCTB BEIIECTB C MOJEKYIAPHOH CTPYKTYpoil OT Xapakrepa
MEXMOJIEKYJISIPHOTO B3auMOZECTBYs. TemnepaTypbl IUIaBIEHHUS M KUIIEHHS B psAax BEIIECTB CXOAHOTIO
cocraBa, OOpa30BaHHBIX 3JIEMEHTAMH OAHOM monarpymnmsl. Ternorsl (a3oBBIX MepexonoB. BiusHue
BOJIOPOHOM CBS3M Ha (PU3HUECKUE CBOMCTBA BEIIECTB C MOJICKYJISIPHON
CTpyKTypoil. OOImue 0COOCHHOCTH (PU3MUYECKUX CBOMCTB MOJEKYJISPHBIX KPUCTAUIOB B CPAaBHEHHU C
MOHHBIMHU M aTOMHBIMH KPUCTaJUIaMHU.

JlabopaTropHbie padoThbI.
HE IIPETyCMOTpPEHA

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Tunbl XUMUYECKOH CBSI3U, UX KpaTKasi XapaKTEPUCTHKA.
2. OCHOBHBI€ MOJIOKEHHSI METOJ[a BaJICHTHBIX CBSA3EH

Tema S. Jnepreruxka xumnueckux peakuui (OIIK-4)

Jlexknus.
Xumuueckas cucTeMa. BHyTpeHHss JHeprus cucTeMbl. lI3MeHeHWe BHYTPEHHEW OJHEpPIMM B XOAE
XUMUYECKUX MIPEBPALICHUMN.
[Tonsatue 06 oHranbmuu. COOTHOLICHWE SHTANBIIMM M BHYTPEHHEH OSHEPrHM CHCTEMBL. V3MeHeHue
SHTAJIBIIMA B XOJI€ XUMHYECKOIO IpEBpAlLEHUs BewecTB. 3akoH lecca. BimsHue Ttemmeparypbl Ha
BEJIMUMHY U3MEHEHUS SHTAIBIINY PEAKLIUU.
ITonatue o6 »sHTponuu. CraHzapTHas SHTPONUS BellecTBa. BiusHue Temmeparypbl Ha BEIHMYUHY
sHTponuu. M3MeHeHne SHTPONUK CUCTEMBI ITPHU (a30BbIX MPEBPALIEHUAX U MIPHU NPOTEKAHUH XUMUYECKHUX
peakuuii. MI3MeHeHre SJHTPOIIUHU U HAIIPABJICHNE IPOTCKaHWsI PEAKIIHH.
[Tonsatue 06 sueprum I'mb6ca. CooTHouleHne M3MeHeHus: dHeprun ['mb60ca M M3MEHEHUIl SHTANBIIUU U
sHTponuu cuctembl. CrannaptHast sHeprust [n60ca o6pazoBanus BemiecTsa. M3menenue sueprun [m60ca
XUMU4ecKoil peakiu. COOTHOIIEHUE BETUUNH U3MEHEHUs sHeprun [ m60ca 1 KOHCTaHTHI paBHOBECHSI.



JlaboparopHbie padoThbI.
HE TIPeTyCMOTpPEHA
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. Cucrema, pecTaBIsoNas COO0M HaTyThI BOJOPOIOM BO3AYIIHBIN IMIAPUK, SIBISACTCS OTKPBITOM,
3aKpBITON WK n3oaupoBaHHoM? [IpuBeauTe mpuMep CUCTEMBI IPYTOro THUIIA.

2. ChopmynupyiiTe mepBblid 3aKOH TEPMOJUHAMUKH. 3aNUIITUTE BhIpakeHHe [-ro Havama TepMOIMHAMHUKH.
3. Chopmynupyiite 3akoH [ecca.

4. Kakue yciaoBUs B TEPMOJMHAMUKE HA3bIBAIOT CTaHIAPTHBIMU? MOXHO JIM CKa3aTh, 4To 3HaueHue Ho400
OTHOCHTCS K CTaHIapPTHHIM BEJIMYUHAM?

5. [laliTe onpeneneHre TEPMUHY «IHTAIBITAS 00Pa30BaHUS.

6. Kakue (axkropsl Hal0 YUUTHIBAaTh, YTOOBI CYAUTH O CAMOIIPOU3BOJILHOCTH MPOLIECCa B HEU30JIUPOBAHHBIX
cucremax? Kakas repmoauHaMudeckast (pyHKIMS CBA3BIBAET SHTAIBIINIO U SHTPOIHUIO CUCTEMBI?

Tema 6. Ckopoctb peakumnii. Xummnueckoe pasHoBecue. (OIIK-11)
Jlekumus.

l'omoreHnHble U rereporeHHble peakiuu. [IoHsITHE 0 CKOPOCTH XMMUYECKOW peakiu. 3aKOH JACHCTBHS Macc.
DaKTOpPHI, ONPEACTAIONIUE CKOPOCTh XUMUUECKON peakiini. KoHCTaHTa CKOPOCTH XUMUYECKON PEaKIUH.

Muoroctaauiiabie peakuuu. [opsanok U MOJIEKYISIPHOCTh peakunii. MHOroCTainitHbIe MPOLIECCH U 3aKOH
JNIEUCTBUS Macc.

Bnusinue temnepaTypbl Ha CKOPOCTh XUMHUYECKOM peakiuu. YpaBHEHUE AppeHuyca.

BiusgHue Karaiu3aTropoB Ha CKOPOCTh XUMHUYECKOM peakiuuu. [OMOreHHble M TIe€TepOreH-HbIE
KAaTAJIMTUYECKUE PEAKIUU.

[lenupie xuMuyeckue peaknuu. OOparuMble U HeoOpaTUMble XHMHUYECKHE pEaKIuH. XUMHYECKOe
paBHOBecue. KoHcTanTa xumMuueckoro paBHoBecusi. CIBUT XMMHUYECKOro paBHoBecus. [lpunuun Jle
IITarenne.

JlaGopaTopHbie padoThbI.
1. CxopoCTh XMMUYECKOMN peakiuu
OnpIT 1. 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPALIMKU pEarupyromnx BEIIECTB.
OmnpIT 2. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPHI.
OmnbIT 3. CKOPOCTh FETEPOTCHHBIX XUMUUECKUX PEAKIIUM.
OmnpiT 4. Katanutuueckoe neiicteue okcuaa mapranma (I1V).
2. XMMH4Y€ECKOE PaBHOBECHE
OmpiT 1. CMellieHre XUMHUYECKOTO PABHOBECHUS MTPU U3MEHEHHUH KOHLIEHTPALMK pearupyrouux BeIecTB.
OmnpiT 2. Bnusinue u3MeHeHus TeMIIepaTypbl Ha CMEIIEHHE XUMHYECKOTO PaBHOBECHSI.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. OOBsicHUTE, YeM OTIPEACIIACTCS CKOPOCTh XUMHUECKUX peakinii? B kakux eauHUIIaX OHA U3MEPSETCS?

2. O0bsicHUTE, TTOYEMY HE KaXK/10€ CTOIKHOBEHUE MEX/Iy YaCTHLIAMH IPUBOAUT K OCYILECTBICHUIO
XUMHUYECKUX PeaKuil?

3. Kax BbI onpeniensere MoHsATHE SHEPTUU akTUBAMK? OT KakuX (pakTOpOB OHA 3aBUCHUT?

4. Yto xapakTepu3yeT KOHCTaHTa paBHOBecHUsA? Kakoi BBIBOJ MOXKHO CJI€JIaTh, €CIIH JIJI1 HEKOTOPOU pearuu
K mamnHoro menbie 1?

5. IloueMy karanu3aTop HE CMENIAET XUMHUECKOE paBHOBECHE?

Tema 7. PactBopbl. Teopus dj1ekrpoauruyeckoi nuccounanun (OIIK-11)
Jlekuus.
HucnepcHsie cucteMbl. VcTuHHBIE pacTBOpbl. TBepable pacTBOpHL. [ PpydoamcnepcHBIE CHUCTEMBI.
Cycnenzun. OMynbcuu. KosmonaHabeie pacTBOPHI.
PacTBOopeHune kak (uU3MKO-XUMHUYECKHUl mpoiecc. V3MeHeHne SHTaNblIUU U SHTPOIUU MPU PACTBOPEHUU
BemectB. CompBaramus.  ConpBathl. OcoOble  CBOWCTBA BOABI KAk  pacTBoputensa. [wuuparsl.
Kpucrannoruaparsr.
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PactBoprMocCTh BemiecTB. PacTBOpeHHe TBEpHABIX, JKHAKHX M Tra3000pa3HbIX BelIecTB. BimsHue
TEMIIEPATyphbl, JaBICHUS U IPUPOABLI BEIECTB HA UX B3aUMHYI0 PACTBOPUMOCTb.

CnocoOsl BBIPpAXKCHUA COCTaBa pacCcTBOPOB: MACCOBas OOJIA, MOJIIPHOCTHb, HOPMAaJIbHOCTb, MOJISIJIBHOCTD,
MOJIApHAA O0JIA.

OnexTponuTHdecKas aucconuranud. Mexanusm auccounanuu. ['maparanus noHOB B pacTBope. OCHOBaHUS
Y KUCJIOTHI ¢ TOYKH 3PEHHsI TEOPUH SNIEKTPOIUTHUECKON auccoruanuu. MoH runpokconus. AMQoTepHbie
ruapokcuapl. CuibHble M cialOble A1eKTponuThl. CTENeHb JUCCOIMALUU  AJICKTPOIUTOB. DaKTOpHI,
OIIpENEIAIONINE CTeNeHb auccouuanuu. OCHOBHBIE INPEACTABIEHUS TEOPUU CHJIBHBIX 3JIEKTPOJIUTOB.
HctuHHas M Kaxylascs CTENEHHM AMCCOLMALMM B PacTBOpax CHJIBHBIX IEKTPOJIUTOB. KoHLEHTpauus
MOHOB B pacTBOpe M aKTUBHOCTb. PaBHOBecme B pacTBOpax cialbIx 3ieKkTpoiauToB. KoncTaHTa
aucconuanuy. PaxkTophl, BIUSAIOLIME HAa BEJIWYUHY KOHCTAHTBl JAucconranuu. CBA3b KOHCTaHTBI
JMCCOIMAIMM  CO CTEMEHbI0 JHCCOIMalui. 3akoH pa30aBieHus. Teopus KHUCIOT M OCHOBaHMUMU
bpencrena-Jloypu. Ee 0CHOBHBIE MOI0KEHUS.

Huccounarnus Boasl. MonHoe nmpousseneHue. BogopoaHslil mokaszaresnsb.

TpynHopactBopumble 3nekTpoiuThl. [Iponssenenue pactBopumoct. OOMEHHbIE peakIii MEXy HOHAMU B
pactBope. O01mue yciIoBus MPOTEKaHHs peak 0OMeHa B pacTBOpax AIEKTPOIUTOB. IOHHBIE ypaBHEHHUS.

I'maponus coneit. Crenenp ruaponusa. Koncranta ruaponusa. BinsHue KOHLEHTpanuu pacTBopa,
TeMreparypsl, pH cpeasl Ha creneHb rugponusa. [ maponus3 KUCHbIX conae. I uaponus TpyIHOpaCTBOPUMBIX
coseil. COBMECTHBII ruapoIn3 conen

JlaGopaTopHbie padoThbI.
1. CBoiicTBa pacTBOpOB. PacTBOPUMOCTH BELIECTB.
OmeiT 1. SIBneHus, HaOMOMAEMbIE TIPU PACTBOPCHUH BEIICCTB.
OmnpIT 2. 3aBUCUMOCTb PACTBOPUMOCTH COJIEN OT TEMIIEPATyPBHI.
OmnpbiT 3. [lepechlllieHHbIE PACTBOPHI.
Omnpit 4. CBOlicTBa KPUCTAJIOTHIPATOB.
2. [TpuroroBieHne pacTBOPOB.
Omnpit 1. I[IpuroroBieHue pacTBOPOB C 33JaHHON MaccOBOil J10JIeH BEIIECTBA.
a) U3 TBeporo BemiecTna U BOJIBI.
6) 13 KOHIIEHTPUPOBAHHOTO PACTBOPA U BOABI
OmnpIT 2. [TpuroroBieHne pacTBOPOB OMPEACICHHON MOJISIPHON M HOPMAIBbHON KOHIIEHTPALIHH.
a) U3 TBepporo BemecTsa U BOJbI
0) V3 KOHIIEHTPUPOBAHHOTO PACTBOPA M BOJIBI
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. [laiiTe onpeneeHuIo MOHSATHIO PACTBOP, PACCMOTPUTE KJIACCH(PUKAIIUIO PaCTBOPOB.
2. Kakue ¢axTopbl BIUSIOT HA pACTBOPUMOCTH BELIECTB?

3. HazoBute Hamboee pacnpocTpaHEHHBIE CIIOCOOBI BBIPAKEHHS KOHIICHTPAIIMKA PAacTBOPOB. B uem
OTJIMYUE MOJISIPHOM KOHIIEHTPALMU M MOJISIPHOM KOHIIEHTPAIlMU SKBUBAJICHTOB?

4. OOBSACHUTE OTIAUYHE DIEKTPOJIUTOB OT HENEKTPOIUTOB. [IpuBenuTe MpuMephl BEIIESCTB.

5. OObsicHUTE, TOYEMY PACTBOPHI M PACILIABHI 3JEKTPOIUTOB HA3bIBAIOT poBoAHMKaMU 11 pona?

6. OOBSICHUTE CYIIHOCTH MPOIIecca JUCCOIHAITIH.

7. Kakas xapakTepHCTHKa JIEKTPOJINTA, HE 3aBUCSINAs OT KOHIIEHTPALUH, TI03BOJIUT ONPEAETIUTH €T0 CUILY?

8. Ykaxute 3HaueHus: pH KuUCI0r0, MEeT0YHOr0 U HEUTPAJILHOTO PACTBOPOB. YKaKUTE U3MEHEHHE 1[BETA
nakmyca, peHondTanenHa, METUIOpaHkKa B KUCIION M HEUTpaJIbHOM cperie.

9. OOBsICHUTE TTOHATHE KKUCIIOTa» U «OCHOBAHUE» C TOUYKH 3peHus Teopun Appenunyca, bpencrena-Jloypu u
JIptouca. IlpuBeaure npumMepsl.

10. O6BsicHUTE CYITHOCTH TIpoliecca TuIposu3a cone. [IpuBenure mpumepsl.

Tema 8. OKuCINTEIBLHO-BOCCTAHOBUTEIbHBIE Mponecchl (OIIK-11)
Jlekuus.
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OKHCIANTENBPHO-BOCCTAHOBUTENbHBIE pEaKUUU. THUMBl OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX — PEAKIIHA.
CocraBneHne ypaBHEHUH OKHCINTEIbHO-BOCCTAHOBHUTENbHBIX peakuuil. [logbop koadduumenton: meron
ANIEKTPOHHOTO OaslaHca, HOHHO-JIEKTPOHHBIN METO/I.

OKHCIAUTENBbHO-BOCCTAHOBUTENBHBIE  CUCTEMBl.  M300pa’keHHE  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
(pemoKc-) CUCTEM METOIOM Momypeaknuil. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIN (PEIOKC-) OTCHIIMAN KaK
KOJTMYECTBEHHAsT XapaKTEPUCTHKA penoKc-cucTeMbl. CTaHIapTHBIE PEAOKC-MOTEHIUANbl U CHOCOOBI HMX
onpeneynieHusl. BomopoaHbId  37EKTpoA. ODIEKTPOXUMHUYECKHM psj  HanpsokeHud  metamwioB.  JJ[C
raJIbBAHUYECKOTO JJIeMEHTa. XHUMHUYECKHE HWCTOYHHMKH DJIEKTPUYECKOTO TOKA. OJEKTPOXUMHUYECKas
KOppO3HsI METAJUIOB. 3aBUCHUMOCTb BEJIMYMHBI PEAOKC-NOTEHIMANa CHUCTEMbl OT KOHIIEHTPAIlMUd HOHOB,
TeMmeparypsl, pH, koMIiekcooOpa3oBaHus B pacTBOpE.

OKHCIIUTEIIFHO-BOCCTAaHOBUTEIIFHEIE CBOMCTBA BOJHI. VCTONYNBOCTE OKHUCIHTEIBHO-BOCCTAHOBUTEIILHBIX
CHUCTEM B BOAHBIX paCTBOpax.

Penokc-moreHnuanbsl 1 OleHKa HAIPABJICHHUS] M TIOTHOTHI MTPOTEKAHUS OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakiuii. 3aBUCUMOCTh MEXK/y BETMYMHAMH PEIOKC-TTOTCHIIMAIOB CHCTEM M M3MEHEeHHeM dHeprun [ mb0ca.
[TonGop okucnuTeNeHt M BOCCTAHOBUTENIECH C YUYETOM CTaHIAPTHBIX PEIOKC-TIOTCHIIUAIIOB.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE IPOLIECCHI C YUYACTUEM JIEKTPUUECKOIO TOKA. JJIEKTPUUECKUN TOK KaK
CWIBHEHIINI OKHUCIIAIOIMNA U BOCCTAHABIMBAIOUIMM areHT. MIHEpTHblE M aKTUBHBIE 3JEKTpoAbl. CXembl
IIPOLIECCOB Ha BJIEKTPOJAX IIPH IEKTPOIU3E PACIIaBOB U BOJHBIX PACTBOPOB.

JlaGopaTopHbie padoThbI.
1. MexxMoneKynsipHble OKUCTUTEIbHO-BOCCTAHOBUTEIIbHBIEC PEAKIINH.
OnpIT 1. OKMCAUTENBLHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA MPOCTHIX BEILIECTB.
OmnmwiT 2. BoccTraHOBHTEIBHBIE CBOMCTBA METAIOB.
OmnpiT 3. BoccTaHOBHATEIBHEBIE CBOMCTBA DJIEMESHTOB B MUHUMAIBLHOM CTEIICHH OKUCIICHUS.

OmnpiT 4. OKHCIUTETHEHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTh MEPOKCHIA BOAOpo/Ia (IEPEKUCH BOIOPOA)
H202.

OmneIT 5. BniusiHue xapakTepa cpeibl Ha MPOTEKaHUE OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKITUI.
2. BHyTpuMONeKyasSpHBbIC PEaKIIUH OKUCICHUSI-BOCCTAHOBICHHUS.
Omnpit 1. Tepmudeckoe paznokeHue coyeld (buxpomMar aMMOHHSI, HUTPAT KaJIwsl)
3. Peakiuu qucnponopiimoHupOBaHUS
3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

1. I[aﬁTe OMMpECACIICHUSA IMOHATUAM: CTCIICHb OKUCJICHUA, OKHCIIUTEIIb U IMPOLECC OKUCICHUA,
BOCCTaHOBHUTCIIb U IPOLECC BOCCTAHOBJICHUA.

2. Kak cBsi3aHBI 2JICKTPOHHOE CTPOCHUE aTOMOB U HOHOB C MIX OKHCJIHTEIIBHO-BOCCTAHOBUTEILHBIMU
cBolicTBaMH. PaccMOTpuTE Ha MprMepax Cepsl, a30Ta, FaJIOTSHOB.

3. Kimaccudukanusi OKHCIUTETHFHO - BOCCTAHOBUTENIBHBIX TporieccoB. Posb cpeapl B mporekanuu OB
peakuuii. BasxHeimme OKUCIUTENH U BOCCTAHOBUTEH.

4. BO3HUKHOBEHHE CKauKa MOTEHIIMAJIA Ha SJIEKTPOJIE.

5. HopMaiibHbI€ 3JE€KTPOAHBIE TOTEHIUAIIBI.

6. [Iporiecchl B raibBAaHMYECKOM dJIeMeHTe. DieMeHT [lannans- Sxoou.

7. Onexrponu3 kak OB mporuecc. DneKTposin3 paciiiaBoB U BOAHBIX paCTBOPOB KUCIIOT, LIEJIOUEH U COJIEH.
8. [IpakTHyeckoe 3HaUeHUE AIEKTPOIIN3A.

Tema 9. Knaccupurkanus semects (OIIK-11)
Jlekuus.
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[TpocThie U ciioXkHBIE BemiecTBa. MeTtamibl. XapakTepHble (pU3nYecKue 1 XUMHUECKHUE CBOMCTBA METAJLIOB.
Hemeramibl. OKHMCAUTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBA HeMeTasioB. OKCHIBL: coyieoOpasylomue u
HecoseoOpa3syrone. KucinorHele, OCHOBHBIE, aM(OTEpPHBIC OKCHUIBI, HUX XapaKTEpPHbIE XHMUYECKHE
cBoiicTBa. Kucnorsl Heopranuueckue M opranudeckue. Kiaccupukanust KUCIOT. XUMHUECKUE CBOMCTBA
KHCJIOT: B3aUMOJCHCTBHE C MeETajllaMH, OCHOBAaHUSMHU, OCHOBHBIMHM OKCHIaMH M coyiiMH. OCHOBaHMS
Heopranmueckue u oprannyeckue. Knaccudukanus. Xumuueckue CBOWCTBA OCHOBAHUI: B3aMMOJICHCTBHE C
KHMCJIOTaMH, KUCIOTHBIMU OKCHJIaMU U COJISIMU. Pa3iiojkeHne HepacTBOPUMBIX OCHOBaHUI. Teopus KUCIOT U
ocHoBanus Jlptouca. Ilonsitue 006 amdorepHocTH. AMGOTEpHbIE COEAMHEHHS B HEOPraHUYECKOM U
oprannueckoir xumuu. Comu. Knaccuduxanums comeii: cpemHue, KHUCIBIE M OCHOBHbIE. XHUMHYECKHE
CBOKCTBA COJIEH: B3aUMOJECHUCTBUE C KUCIOTAaMH, LIEI0YaMH, METAJUIaMU U coisiMu. [IpencraBurenu cosei
U UX 3HaueHue. XJIOpuJ HaTpus, KapOoHaT Kanblus, Gocdar kanpius (CpeaHUe COJH); THIPOKApOOHATHI
HaTpus W aMMOHHs (KHCIbIe coNn); TuapokcokapOonar memu (II) — wmamaxut (OCHOBHAs COJb).
KommnnekcHble coequHeHus. KauecTBEHHbIE peaklid Ha HEOPraHWYECKHE BEIIECTBA U HMOHBI: XJIOPHUI-,
cynbdar-, 1 kKapOoHAT-aHUOHBI, KATHOHBI aMMOHHS, Oapusi, CBUHIIA, cepedpa, karnonsl sxenesa (11) u (I11).

JlaGopaTopHbie padoThbI.
. XUMHUUYECKHE CBOMCTBA METAJIJIIOB
. XHUMHAYECKHE CBOMCTBA HEMETAJIJIOB.
. XUMHUUYECKHE CBOMCTBA OKCHJIOB.
. XNUMHAYECKHE CBOMCTBA OCHOBAHMH.
. XUMHUYECKHE CBOMCTBA KUCJIIOT.

AN N AW —

. KauecTBeHHBIE peakllnM Ha HEOPTraHUYECKUE BEUIECTBA U NOHBI.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
. Oxapakrepu3yite o0mme pu3nueckue 1 XUMHIECKHUEe CBOMCTBAa METAJIOB. B uem nmpuunHa ux cxoacTsa?
. [IpuBeuTe MpUMEPHI HEMETAIITIOB, HAXOSAIINXCS B TBEPIOM, KHIKOM U Ta3000pa3HOM COCTOSIHUH.
. Oxapakrepu3yite 00IIHre XUMUYECKUE CBOMCTBA OCHOBHBIX U aM()OTEPHBIX OKCHJIOB.
. Ha npumepe oxcuaa cepsl (VI) oxapakrepusyiite CBOMCTBAa KUCIOTHBIX OKCHJIOB.
. [IpuBenuTe mpuMepsl CUIIBHBIX U CIIA0BIX KUCIIOT.

AN N kW -

. YKaKuTe TUN CcoJiei: cyabdar HaTpHs, TUIPOKCOKapOOHAT Kanmus, uruapodocdar auTus, XIopusg
aMMOHWUSI, HUTPAT MarHus, TUAPOCYAbPHT KaIbLHUs.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MIPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tumnossbie Bonpocsl 3a4era (OIIK-4, OIIK-11)

1. OcHOBHBIE NIOJIOKEHHSI ATOMHO-MOJIEKYJIIPHOTO yueHHUsl. OCHOBHbIE XUMHUYECKHUE MMOHATHUS — HIIEMEHT,
arom, Mosiekyna. [IpocTsle BemecTBa, autoTponus. CII0KHbIE BELLIECTBA, OTHOCUTEIbHBIE AaTOMHBIE U
MOJIEKYJISIPHBIE MACCHI.

2. Ilepuonnueckuii 3akon JI.1. Menneneena u ctpoenne aroma. OObsICHEHHE CYIITHOCTH IEPUOTUIHOCTH HA
npumepax. CTpykTypa u opma mepuoandecKoi CUCTEMBI

3. Monnas cBsa3b. CBOMCTBA MOHHOM CBsI3H. [l0pr3yeMOCTb.

4. Xumnueckas kuHeTuka. CKOpoCTb XUMUYECKON peakuu. PakTopsl, BIMSIOIINE HA CKOPOCTh. 3aKOH
nencteyromux Mace. Ilopsanok peakuuu. MonekyasspHOCTS.

5. Cmemenne xumuueckoro pasHoBecus. [lpunnun Jle-Illarense.

Tunossble 3aganus s 3a4era (OIIK-4, OIIK-11)
1. Kak u3aMeHHUTCS MacCOBOE YMCIIO | 3apsii aTOMa MPU UCITYCKAHWW OJTHOM o0 — YACTHIIBI U ABYX [- - YaCTHI]



a) 3apsJ YMEHBIIUTCS Ha 2, @ MaCCOBOE YUCIIO — Ha 4.

0) 3apsi1 yBETUYHUTCS Ha 2, @ MACCOBOE YHCIIO YMEHBIIUTCS Ha 4.

B) 3apsi/i HE U3MEHUTCS, 3 MACCOBOE YKCIIO YMEHBIINUTCSA Ha 4.

F) HHU 3apsa]d, HU MaCCOBOC YHCJIO HC U3MCHATCA.

2. PacnipesienieHne 3J1€KTPOHOB 110 OpOUTANISIM B BO30YKIEHHOM COCTOSTHMM aTOMa OIIPEEIISeTCS . ..

a) nmpunnunoM Ilaymm.
0) npaBuiIoM XyHJa.

B) IPUHLIUIIOM HaUMEHBIIIEH SHEPTUH.

F) BCCMHU MCPCYHUCIICHHBIMU BBIIIC 3aKOHOMCPHOCTAMMU.

3. Kakoe MakcumanbHOE YHCII0 AIEKTPOHOB MOXKET COIEPKATh aTOM B DJIEKTPOHHOM CJIO€ C TJIABHBIM
KBaHTOBEIM YMCJIOM N = 4

a) 16.
0) 8.
B) 32.
r) 4.

4. Kakoli MoAypOBEHb 3aMOJHAETCS B aTOMaX MOCJE MOYPOBHSA 5

a) 5p.
0) 4d.
B) 5f.

r) 3p.

5. B xakom U3 ciry4yaeB opOUTaIH EPEUHCIICHBI B TOPSAKE YMEHBIICHUS UX SHEPTruu?

a) 3s, 3p, 3d.
0) 2s, 2p, 2d.
B) 4d, 4p, 4s.
r) 5s, 5p, 5d.

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Orenka

Komrmerennn

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKK OCBOCHUS (TIOKa3aTEIH
TIOCTYKCHHSI pe3YJIBTaTa)

«3a4TCHO»

OIIK-4

JIeMOHCTpUpPYET BBICOKMH YpPOBEHb 3HAHUH XHMHUH, CBOOOJIHO
BBIIIOJIHAET XUMHUYECKUHN HKCIEPUMEHT U aHAIM3UPYET IOJyYCHHBIE
pe3yJIbTaThl.

CrniocoOeH cOCTaBIATh YPaBHEHUS PEAKIMIA; UCIIOIB30BATh MPUHIIHIT
nepuoauyHoctTy U llepuogudeckyro cucremy Uil INpeAcKa3aHus
CBOMCTBA IIPOCTBIX M CJIOKHBIX XUMUYECKUX COCIUHEHUU U
3aKOHOMEpPHOCTEH B MX H3MeHeHuHu; OTBET MOCTPOEH JOIMYHO,
MarepuaJl  M3JIaraeTcsi  4YeTKO, sCHO, XOpPOLIMM  A3BIKOM,
apryMEHTUPOBAHO

OIIK-11

«HE 3a4TCHO»

OIIK-4

He opuenTtupyetcst B 0a30BbIX TeOpEeTUYECKUX Bompocax xuMmuu. He
MOKET IPUMEHUTH TEOPHUIO JJIsl aHAJIN3a KOHKPETHOM MPaKTHYECKOM
cutyanuu. HermpaBuibHO OTBEYAaeT Ha MOCTABIIEHHBIE BOMPOCHI MK
3aTPYIHSAETCS C OTBETOM

OIIK-11

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass K W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYalomMMCcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ Pa3/ielia, YacTH.




Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHaa;

- PalIMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJICHHOIO HA 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- COIEp)KaHUE TMPE3CHTAlUU: AKTyaJbHOCTb TEMBI, IIOJIHOTA €€ PACKPBITHA, CMBICIOBOE CONEPIKAHHE,
COOTBETCTBHE 3asIBIEHHON TE€MBbI COJIEPKaHUIO, COOTBETCTBHE METOAMUYECKUM TPeOOBaHUAM (LIETIH. CCUIKH
Ha pecypchl. COOTBETCTBUE COJEPKaHMUs M JIUTEPATyphl), MPAKTUUECKash HANPaBICHHOCTb, COOTBETCTBHE
COZIep)KaHUs 3asiBICHHON (popMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUYEOHBIM 3ajadam,
IIOCJIEJOBATENBHOCTD U JIOTHYHOCTb IIPE3EHTYEMOT0 MaTepHala;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)XHOCTH MTPOTPAMMHO# CpEJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HA BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:

- COIep’KaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHOKCHHS
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Vraii SI.A. OGmas u HeopraHuueckas XuMus : yue0. sl CTEJCHTOB BY30B. - 5-€ U3/., cTep.. - M.: Boicm.
mk., 2007. - 527 c.

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. AxmeroB H.C. Obmas u HeopraHmueckas XuMmus : y4eO. Juis ctyd. By3oB. - M3m. 7-e, crep.. - M.:
Bricmiag mkoxna, 2008. - 743 c.

2. Burnoposuu B.1., T'openkun U.N., [lo3nuskos A.Il. M30panHbIe I1aBbl HEOPraHMYECKONH XUMUH : YueO.
nocoOue amst CTy. By30B. - Tam60B: M3n-so TT'Y, 2001. - 175 c.

3. TpetbsixoB 1O./l. IlpakTukyM 1o HeOpraHudeckod XuUMHH : YueO. mocoOue i CTyd. BY30B. - M.:
Axanemns, 2004. - 384 c.

6.3 VlHble HICTOYHUKHU:
1. YHuBepcuteTckas OMOIMOTEeKa OHJIAlH: AIEKTPOHHO-O0MOIMoTeYHas cuctema - http://www.biblioclub.ru
2. Koncynbrant ctynenTa. ['yMaHUTapHbBIE HAYKH: SJIEKTPOHHO-OMOIHOTEYHAs CUCTeMA -

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JIntieH3noHHOE M CBOOOHO PACIIPOCTPAHIEMOE MPOrPaMMHOE 00CCIICUCHHE:
Onepanuonnas cucrema "Ansr O6pazoBanue"
Microsoft Windows 10

[Ipodeccuonansubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. Hayunas snekrponnas 6ubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

2. Poccuiickast HanmoHanbpHas oudamoreka. — URL: http://nlr.ru

3. [Ipe3unentckas 6ubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru

4. KoHCynpTaHT cTyneHTa. ['yMaHWTapHbIE HayKd: OJEKTPOHHO-OMOmuoreunas cucrema. — URL:
https://www.studentlibrary.ru

5. Hayunas osnexktponHas OubOnmoreka Poccuiickoit akamemun — ecrectBozHanui. —  URL:
https://www.monographies.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.
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